Upregulation of Toll-like receptor 2 gene expression by acetylation of AP-2 alpha in THP-1 cells, a human monocytic cell line.
Human Toll-like receptor 2 (TLR2) is a receptor for a variety of microbial products and mediates activation signals in cells of the innate immune system. Therefore, it is of great interest to investigate the molecular mechanisms that control the expression of TLR2. In this study, using real-time PCR and western blot assays, we show that trichostatin A (TSA), which is a histone deacetylase inhibitor, upregulates the expression of both TLR2 mRNA and protein in the human THP-1 cell line. A luciferase activity analysis of the truncated TLR2 promoter indicated that the region from -230 to -140 in the TLR2 promoter was sensitive to TSA. Moreover, using electrophoresis mobility shift and chromatin immunoprecipitation assays, we identified an AP-2 alpha (AP-2α) responsive element at position -184 and found that the binding of AP-2α to this element was enhanced by TSA under in vitro and in vivo conditions. Immunoprecipitation and western blot analyses showed that the levels of acetylated AP-2α were increased in THP-1 cells after TSA treatment, and this increase is consistent with the increased binding affinity to the AP-2α responsive elements. In summary, these data define a mechanism through which AP-2α acetylation and increased promoter access induce the expression of the TLR2 gene. This mechanism may provide insight into a regulatory mode of TLR2 expression and the molecular foundations of certain immunological diseases.